Clearance by the liver in cirrhosis. I. Relationship between propranolol metabolism in vitro and its extraction by the perfused liver in the rat.
To delineate the factors responsible for impaired clearance in cirrhosis, we examined propranolol disposition in rats with carbon tetrachloride-induced cirrhosis and compared it with that in control animals, rats treated with chlorpromazine (an inhibitor of propranolol metabolism) and rats with acute liver injury. We measured the extraction ratio of propranolol by the isolated perfused liver and related it to estimates of propranolol drug-metabolizing enzyme activity in homogenates of the same livers. In control animals, drug-metabolizing enzyme activity (measured as the ratio Vmax/Km) averaged 5,319 +/- 1,193 ml/min; the extraction ratio in the perfused liver was close to 1.0 (0.97 +/- 0.01). Important decreases of microsomal enzyme activity were observed in rats treated with chlorpromazine (30 +/- 27 ml/min, p < 0.001) and in rats with acute liver injury (724 +/- 401 ml/min, p < 0.001), accounting for the decrease in the hepatic extraction ratio by the perfused liver (0.33 +/- 0.09 and 0.71 +/- 0.04, respectively, p < 0.01). In cirrhotic livers, enzyme activity was not significantly different from that of controls (3,592 +/- 1,857 ml/min) and could not account for the observed decrease in extraction (0.66 +/- 0.14, p < 0.01). The extraction of antipyrine by the isolated perfused liver was also measured as an index of microsomal enzyme activity and related to propranolol extraction. Antipyrine extraction was decreased by 90% in acute liver injury, compared with 33% in cirrhosis, suggesting a much greater reduction of microsomal enzyme activity in the former group.(ABSTRACT TRUNCATED AT 250 WORDS)